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H*}: 2003/10/30 



[aai^si mm 

[Sift SUFI 2003.08.29 

[SSSI S^SS] NON-VOLATILE DRAM 

ISS1 Si Ah WOIM^&EXII 

1-1998-004569-8 

[CHBIC1] 

[Si!] ^5iS2J £J£ 

[CH£iej3^] 9-2000-100004-8 

[xisssbiau ^ e.i Ah gjia, ^ e.i ai- s^si, bbia* s^shs 

[5t?ISi^giS] 2000-049307-2 

[£S°J S^SJI] AHN.Jin Hong 

[? c Jl^ai] 581124-1110419 

431-070 

33>l£ Sei 130-1 SgOHttM 101-1408 

[^31 KR 

[&S2| ^S^l] S^S 

[&SS| S^SJI] HONG, Sang Hoon 

[^^§^^1] 700930-1064113 

[?3S!S] 467-860 

[^^] s^it oisai dirndl s^onum 101-1302 

[^] KR 

[&92| S^S^I] PARK, Young June 

[^SJe^eis] 521117-1119812 
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l¥&&m 151-080 

MmmmM 5i°t^ ys§ 602-63 gsma 202 

[^3] KR 

[£g£J S^S^I] LEE, Sang Don 

[^°JM&!:£] 590923-1056030 

471-030 

[^4:1 s^it ai Bm.2m\B.m 505-102 

[^31 KR 

[£S2| S^S^I] KIM.Yi I Wook 

[^ D J1^S5] 591004-1018012 
[?3SS] 138-160 

MmmmA\ ^m=p- J\^2m 140 ^gom^ 303-1305 

[^3] KR 

^53?|] HIP IS! 

[£JS°J S^S^I] BAE.Gi Hyun 

[^SJe^eiS] 58 1 1 1 6- 1 69 1 6 1 6 

463-010 

l^±] ^D\E. g^AI ^§0HH 501-904 

[^] KR 

[¥|X|] ^SIS JII42S2I ^SOHI 2imOj ¥121 HOI ftSSUCh CHEiei 

l|51g°J <M£ (OI) 

[^i^iag] 20 a 29,000 2! 

[3f4fSSS] 36 £ 36,000 S! 

[¥£3!^§S] 0 2d OS! 

A^S^S] OS OS! 

65,000 a 

[S¥A]#] 1. fi«2f/H-aA||A|(Ee)_1S 
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1020030060343 #^ <H*}: 2003/10/30 

?!H*7flolHSf, ^11 ^ *fl2 ^^-g- ^1*}^ H^^l^^fif, ^-71 B^l^^l ^12 

C^o] ^^ofl olo^Ai, -8-71 C^S] cjcq^ #S.^7llolH<Hl ^V^l 

«H, tH-g-Elfe- 7fl5flAlE^l cflolE-H- X^Kr *fll -8-71 Cf^o^ Zj-Z}-^ 7fi 

o]H°11 ^3xr ^7>^ ^^Tfl *H, -8-71 4^ 3*1 £ 4^ B^iB) ^^cy-o. 

£^ ^ MINI'S 3 afli ^^«y-o.s 2^Rr *)12 #31; #7l z}-z^ 

7)^ ^13 ^711; ^ ^iLSAl^ c-flolEi ^^V-g- <H*fl, ^-71 3:3 iHl ^ cfl-g-SKr ?H 

sflATE^ofl cflolE^l -§-^H, tfl-§-*}^ Aj^^O.^. ^7># ^3*Rr 

£ 3 
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1020030060343 #^ 2003/10/30 

*1 ^ ^ ^ {NON-VOLATILE DRAM} 

511a^r #Hfl7l#<Hl ^ M-Eftfl^ 
£lb^r -Ela^l 5.*)$. ^il* M^tt ^-E. 

^^7}^o\) <^*> # ell 4=1 "fl2.eHH£l c^^g; M-EHI^r S. . 

-g- ^3 y l-^-^*]- ^AHl^j trf^. t^o] ^^^-i- uJ-Ej-ifl^ ^51. 

£5a JE5d^ £3^1 £^1^ cj^^ ^^oflA^ -g-^*l<y- S.H.oflA^ 

£7a tflx] £7b^ 5.3*11 Hi $1 ^ iq^o) cf^^oflA] EEi^sl 
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1020030060343 %% <£A- 2003/10/30 

30a : 7^ 
30b : N€^^ 
30c : P€^^ 

31 : ^|1 ^ < a^. 

32 : ^S.^7flolB 

33 : *112 &<&^. 

34 : ^H-f-TlMB 

41 : ^1 ^Sl^s)-^ 

42 : *lll ^Bl^^^ 

43 : *fl2 

44 : ^iH^HB. 
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1020030060343 #^ H*}: 2003/10/30 

<25> a. aV £ ^ ^ ^o. S( ^(non-volatile)* 7> 

^ ^M}^ ^lS.el ^1 (Dynamic Random Access Memory Deivce, °l*r 

<26> £la^ ^Hfl7l#oll <^ #3M* ^tfl^ 2)^£olcf. 

<27> Hla# t25}<^ #3S)iL^ > -f-^o] rq^s^ #3M£r ^ = ^-^l(WL)^ 7ll^B7} 

B^NMOS)^, °J£iB M (NM0S) ^ Br^^r 7fl2flAjEi^ f-3MB ^«y-^^-(Vcp) ^Hl 

CflolEi ^-g- 7fl3xflAlE^|(Cap)l- ^lt^. 

<28> £ltrb £la°l) C^o] #^.£3.^, 7 ]^j afl^S]^- <?3£i£^7li 

Ei(NM0S)S] ^^-i: M-Ef^fl^ 

< 29 > Sib* % V S£}<*) ^iL^, ^efl^ ^^Hr °J5L^H€^1^^(NM0S)^ £ 

^ l:£-§-S =-^^1 =eflo]/^^^^(13,14)2f TlMH ^(11,12)^- 
«}<4 ^-oi =eflol^^(l3)^r alBSr^CBDCLS. H]HSr<y *l<y-(Vbl)°l 9l7}s\5L, ±^ 

(10c)^l^ ^H^SHVbb)*] 

<30> 7l]olE ^^(11,12)^ TlHE-g- ^^nl-dDs). TllolB-g- 5.&^(12)£. Ol =.o|Alc}. TIM 
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1020G30060343 #^ ^^>: 2003/10/30 

<3i> SEth <*H2.^H€*l^(10c)^ ^3L<^-§: P€ ^ ^ (10c)-^ ^(lOa)^ 

N^<3^(10b)4 ZL -SHM P^^ClOc)^ vfl^-ofl tg^^cf. o]^ rj^o] 

<32> o]*} £i a sq- £i b » rq^oflA^ ^4 ^-g- ^^-cf. 

<33> £ «>5q- ^-01 f cjigoflAi cflo] E ^ ^€°fl 7fl^^lH-KCap)<Hl 

£*Hf# ol-g-W. ^r, 711^^1^ (Cap) ^*>7> Sd^, cflo]Bl 'l'S. *>ZL, 7fl 

slWeKCapH ^\7} f^sM $X*\ HH^i 'O'JLS ^ 5Jol4. 

<34> ^aiE^li^t €^1*1 *r &^^ < y-(Vth)im- ^ ^HH-^CVgH tIMS. 

-g- 5L^(12H1 ^S)^ Tfl^m-S- ^^^"(13)^ ^-M^M ^^^^(14)3^ ^. E flol^^(13) 
# ^aj-A]?!^ ^fl^°l °1 "A «1 Betel (BL)*I| Sl7>£|fe- wlH^^l ^(VblHl n^-el- 

7fl^AlE^(Cap)^l ^*>7> U^slfetfl, tilHe}<?l ^^(VbD^l S>°13l*I* 

^^^^(Cap)^l ^}7\ 3Hei 'l-oi %°}JL, «1 Betel # 0 *KVbl) 0 1 S.^- 

^t* -fi-*l*H ?fl^^l^(Cap)7> ^s]^, 7fl3flAlEi(Cap)^l HH^I 'O'^l ^^fe 
c^H #eflolH #e!MB ^<y-(Vcp)ol ^-^^ cfl -f-^-^^S. 0V SItt #^131^ 

1/2°1 °J7}^4. 
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1020030060343 #^ H^: 2003/10/30 

<36> Hem, C} ^ °fl >H TT fflolEl 7fl3flA}EHl *| ^}^^S. *}7] nfl^ ^ 

f^s^, ?M^e^1 #i5}7} «^=H r%°]^7} 

<37> on- Sfl^ji*} A\<£Q *}^7\ ^3.5] #*]eHr °HS.El #*Hcf. 

< 38 > £2^ #Hfl7l#^l s]*V *fls.eJ*1Ms] c^^g- q-Ef^fe ^JE* q-Ej-^ 

(21-24)^.3. ^^tf. ^.efl < y^^(25)^r olH^CBL)^ M^Ui, r£^<3^(26)^ ^*1#<£- 
(VSS)4 ^^^4. 

<40> Til olH 341^(21-24)^ 71HB-8- ^1 ^^^ v (21)4 zl ^ofl ig^sM £.# A <3 ^ 

^ #S.^7HolH(22)4, H tf-M ^£ 7lHB-§- A}2 ^^^-(23)4, ZL ^ofl ^ 
Hl-7flolB(24)S ^^cf. 

<4i> ol^HlA^ t=2S #S*>^ #efl3 ^lS-e)^ ^€^1 ¥^8: ^£-4. #efl^^S.E]^ 

37fl 2.2E., ^ S..E., ^7] 

<42> ES^^ SJE^Hfe ^Bf 7flolH(24)ofl ^S]^ 7H°lH^i ( a-(Vg)# Jl^^C^l- 

-i-ol +5V)iiiL ^o]zl, i ia.^i < y-(Vbb)^r ^ ^^Hl* ^ -3V)* 9j7>^, -E.efl*!^ 
S^7llolH(22)^ ^4. #S*!MlolB(22Hl ^Kr ^^(Vth)* 

fe 
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1020030060343 #^ U*>: 2003/10/30 

<43> o}7H tiBl- 7flolH(24)<Hl «?l7>£|fe- Ji^i^ ^H^«a-(Vbb)S. <?]7}S)^ H. 

<44> ^ S .J=o 1 )A-]^ ^Hl-7flolE(25)S. 4i^ < ?17>8]-J1 ^^^^(26)^1 

(Vth)°l ^7>5l ^Eflc^A^ *fl^o] oj^] ^j7, #^^7flolH(22)S. ^7.}7V ^3*] & 

^^(25)^ Jg.*}?)} ^Cf. ^7} *<5Rr*l^ <^*-o\) 0)*%*) 7-1^ CiHEi<3] 

< 45 > ^7] ££oflA^ ^iHl-TflolHS. ^ ^ ^Hl* 1"^ "3V)» ^7>*>J1 JL*1 

1:^ 5V)* <?l7HH ^7># >H7l*>7fl 

<46> wj-sq. Qo] ^«Hr ^ ell 4=1 ^S-el^ 3l€W<>l ^^eKS! 0)1 

[^ol ol-Jl7> <§Hr 71^^ 3M|] 
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1020030060343 #^ ^7}: 2003/10/30 

<48> ^ ^.g. ^^^7] ^*fl #^^7flolH^" ?!Bl-7llolH^, *fl 1 ^ ^2 ^ 

°H ^flsflAlE^l- ^ti]^ cf^o] ^^t-g: alfl^ ^U-lH 5^1, # 

71 4^ ^€ €S.^7flolB<Hl ^^>^1 -§-^>^, ^WAjE^l 

*i#*Rr 41 #s.^7iioi^i ^.a^ u 

*H, A oM ch*3 cj^^ zl-zi-o} ^ 2.^ ^ #<y-5ii*§^ *iii 

^^i^o.^. S^Rr 42 #7fl; ^>7l <=^4 3^ 7fl3flAlE^l c-flolEil- T^V^M-, 

<49> i£*V, ^1 ^-21-^-/^21-^-/^2 ^V2KV^B!-7flolB5. sfl^dsV 

^^Cl AVo]^ 7fl3)]AlEll- ^l*Rr ^^1^- X^Kr al^^ C^^^ ^^.wj-^oll 

sa^i, tj-^si n^s] 41 ^^/^nz) 4^4 -s-^sh, 

^M^E^l C-flolE^l- T^*}^ 41 ^7} t^o] ##4. 41 ^2}-^-/^ 

S^o} 7]}^4 *AA^ <^*}7fl «H, #71 Cf^o] rjc^ z}-Z^ H^l^i 

S.^- ^ ^•y-efl^^l 4l E-^tf^S S^Rr 42 #7fl; -#71 z^-zl- 

^ 7fl 4 A] E| <H1 31 a] E^| 1- 7-1 ^t}7] M- , 7fl ^ *1 ^ ^1 7-1 ^-^ C-fl E-| » ^<L£.*\ ^ A ^ ^-S. 

^^17]^ ^13 ^Tfl; ^ C-flojEi 7-1^-1- A o V 7 ) c}^5] ^fl-§- 
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1020030060343 °^}: 2003/10/30 

*}*r 7JN*lEH HH^l tfl^fe- XIl 7fl^°fl ^^JLB 

^*Rr XI 4 ^Xl« Hi 3 ^ Cl^o] ^^-fr afl^tf. 

<so> SEtb ^^-gr ^Bl-TlMBSq-, *U ^ XI 2 ^l*Rf H€ 

^l^EiSf, Aj. 7] B^^l^Ei^ X12 €3HB^ A>°H 7fl2flAlE^# ^U]^ 

xr i=K^ ^*}isM , ^Sl^M^ ^7} z^o] f.^^^clHcHl # 

^3-2.3. ^ fAS^i ^ ^-*>ZL , ^^rA]ofl^ ^-71 c^jj 

^3fl^l^°fl ^ojE^l- 7-^Rr Hlfl^ Xl^W. 
<5i> £ XU ^KV^sKVXl2 ^>5WflHt-XHH7} XH^^^ X] 

1 ^ XI 2 ^^-t- ^y]^^ H^l^E^, #7l B^l^Ei^ XI 2 ^^<*nf l-^HH^H" 

cl<Hi| z^o} ^s^/^S)-^ Xl^^l ^V* ^eh^ o.^ ^^0.5.^ cflolE^l- ^f>\ 

31, SH^H^r ^7) cl^H 7^9] 7fl2flAlE^l cfl o] E^ » *H>^ «1 ^ 

xi^w. 

<52> i£th £ ^W^^/^lHl-XM^} ^#^1 XHH^imsl- Xll ^ X12 

^«1*>^ H^l^^h H^fl^l^B^ xl 2 t^HS^ ^>°H1 

^l^Rr ^r-al^H, sM^H^HItt #7l ^3 

-tfra^/^aj-^ xi^l ^^f-^-BAi tin eh- ^^>ji ( 4^-& A Hfe- ^y] 

Cf^S] ^5flAlE^ofl C-flolEil- *i#*Hfr Wl^^ XI 
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1020030060343 #^ <H*>: 2003/10/30 

<53> o|S>, £ 7)>t&°M*\ y^M^ 7} ^\ *} 7 > 7 ] # ^ A> ^. 

<54> £3^ iJ^s] wV^^r ^aHHI ^ al^^ q^s] ^iS* i4b|-^^ i^oicf. 

^^"(31)4 #^.^^01^(32)^ Tfloj^^ A ] 2 ^^bV(33)ji|. ^H^c-l e (34)4, ^ *|]2 
3^§^(35,36M- ^w]^ B 31*1^4, JL^l^i^ *fl2 ^<3^(36)4 #efl°lB*i^- # 
^>^H1 71^1^ (Cap)* ^lW. 
<56> ^. ^Al^ofl ttfs. w]^^ r^o. sj-^^SAjol]^ #5.^ 711 olH (32) ofl ^^># ^3-° 

3. ^m$<L3-*] ^\^}JL, sM^Hl^r 7flsfl a] ^ (CapH ^o]e1# ^^Jl, 

*>7fi £4. 

<57> a}7H ^ ^2 ^^^(35,36)-^ ^ ^ °1 *1 , *fll ^tj" 

^(35)^ wlH2}-°H ^17>5]^ wlH&Kl ^(Vbl)^: ^g-g-^Tfl $\JL, ^^?\)o} e (34)0^ 
^^h|-o] ^<a-(Vg)^l ^g-^t}. 7fl4AlEKCap)^ ^ ^ ^3*1 IcS.^ *fl2 ^<3<3 

(36)4 ^sqji, eHt^ s-efloiH ^J=^r ^^(Vcp)^- ^7}^- Til €4. S*V 5L 

^JfJL ' 30c * ^ iS-lr M-bMM H^^l^Ei^ ^H^^-i: '30b'^ M"^vfl 

^SJEL # M17M 7HJ1 olcf. ol^oHA^ ^-Z|^ H-H* ^-E}vfl^ #S^H 
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1020030060343 #5j 2003/10/30 

HM^* 7]#fWl 34. 

<60> ^ ^o] ^5]^ *«*H|fe ^^^1 ^^^S ^*M1 S\JL, #Q ^ 

-S-^Hl^ §S.^7HolB(32)^l ^33 ^ofl <^*fl C-flolBil- ^^Tfl S^c-fl, 

^*flS #S.^7flolH(32)<^l ^3 -fHr«- Jfirt^JL, H<^1 cfl-g-^H 

<61> n>ol= H^^l^E^ ^S.^7flolE(32)oll *}7> 7 } , H314^7> ^ 

^^Wth.h)^- 7H71} 5-1 jl, #S.^7flolH(33)oll &*}7} #3*3 <H ^-M*r ^ 

€-«J€tf(Vth.l)-& 7>^l7fl 34. ^ ^^^(Vth.h)^ ^-f cflolE] 'O'-g- 7i#*>Jl ^ ^ 
-four, ^ §-^^<a-(Vth.l)# 7>x}ji 5^ ^-f^ *\}o]&\ <r^r x\^f>\JL 9X1= ^-?- 0 14. 

<62> £ 4a tfl^l ^4c^ £3^] £^13 al*)^ cjiga) cf^lHH e)# S..E.S1 ufEftfl 

JL, HlHBj-Sl ^^(VbO^-S. 2.5VS] <y 7HtV.il, 1-ElHB *l<£(Vcp)iL.£. 0V# ^l7>^rf. 

<>1S 7fl°lH 2fl3(31~34) ^(37)°} 3 (Cap) #47} ##3 

4. <^7H ig£l*i<y-(Vbb)£r -IV* ^-^-*>7fl 34. 
<64> o]o^ £4b<^l 5*13 H >sq- ^o) ( til^^o] ^<a-(Vbl)^r OVS. ^]7>*1-J1 ^H-t-TlHH 

(34)ofl^ ^ ^-^^^(Vth.l)^l Sfl^^ ^•a-SJIt^l 0m #3HB ^(Vcp)^ 

3.^ 0V* ^HMl 34. 
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1020030060343 2003/10/30 

<65> o] nfl E^J^^Ei^ #^^7l|olB(32)^ &^$.<$ 

°1 ^ ^^(Vth.l)* 5a°1, *fll 3 (35)3*1- *fl2 ^°J^(36)^ A>oicHl 

\t(37)°l £4b^ ^ofl 2.^1^ 7fl3flA]EKCap)^l *] 

<66> *V^, B^^B^ #5L^7lHH(33Hl ^^>7> ^-MSr 

£ ^^(Vth.h)*- ^1*>J1 X| 1 ^^"^^(35)^- XI 2 3^^(36)3 a>°H ^fl^ol 

*J-eH £4b^1 o-}t=H1 S.^^^ ^^^lBKCapH £*>7> 

21- ^-Ol 7fl3(HEi(CapHl &X}7\ H <^£ ^l^JL, l-S.^7flol3( 32 )6fl #X}7\ 

<H £4cSl <5># i^ofl SAl^ go] ?fl2flAlE^(Ca P ) 0 fl ^a>7> ^€ <#r% 

* -*M*M1 £4. 

<68> o]o]x\ l-S.^7flolB«fl ^aHI cfl-s-^H ?l)2)W^(CapHl 3Ml*l* Jt±£f 

SHl*>7fl *>7l &)B3l4=) ^^btf ^7>S. ^i^t ^ Sicf. 

<69> BE*]:, el€-S-^-^r S-f^^efl^ ^ s *>c}-. 

<70> ^-ol El#2.= <HlA^| 711 01^(32)011 ^A>7V -f|-^-ofl ^5} ^A^ 

(CapHl cflolEi* A^v^Tfl ciHEi 'l'-g- #S-^7llolH(32)ol ^fl* 

^A^ (Cap HI CflolE-l ' 0 ' o] JL , tfl °] E"| ' 1 ' * *i ^ Tfl ol 3(32) 

<y ^-f tfl-S-Sl^ ^a^ (Cap HI cllolEi 'O'^r 
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1020030060343 #^ <£x\: 2003/10/30 

<72> £5a -£5d^ £3^1 5*1 € ^ba^ cj^^o] ^-^^^ S^a.= oflA^ ^ 

^ ^ ^^(Vth.h) O-S 2i^?>}7} W S^olcf. ^, ^l^^^-o) ^^-^ nfl c-flo] 

(Vth.h)^ ^ f-^M ^€ B^M^E] -g-^ fe^ ^ 

^^(Vth.t)^ S^Rr ^H^". 
<74> rt>z\ E^^^e^ ^b^o^ 2.^^71 ^ofl 7 fl 5fl a] E^ ofl *] ^ 0]] o] fc^- Cf^- ^ € 

S. ^^^^4. °1 «fl ^-cl 7fl3flAlEHl C-flolEi^ cflolEiSHr ^ 

<75> o]o]X\ t £53^ £A]^ ^o], ?iS^7llolH(34)ofl^ 5V^ Jl^i^-i: <y7}-S|-JI, ajjl 

^^(35)0)] ^7}£]^ a]He}°J ^°d-(Vbl)^r -3V2] ^7}^, ^i3.^<y-(Vbb)-£ -3V 

<=>} *fl ^ ^^(Vcp)^ 0V# ^tbcf. 

<76> o]o]*] £55^ 5L Al sj ^-o], ?iBl-7flolE(34)o 1 l^ ^o>^l ^^jitf ji^ 

•#91 5v# < y7>e>i, tiiH£f<y^«a-(vbi)s^ 2.5V1- ^m^ji, ^3.^1^3.^ -iv# 
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1020030060343 #^ <Qx\: 2003/10/30 

o] 7 >«Vcf. 7)}o]B. sfl€ (21-24)2] ^ofl #§>o^ ^flsflAlEi 

(CapH #x}7} f^sM icH. #°J-(VnH 2.5VS. ^7}&t±. o] nfl I-bJMe ^ £ 

°J-(Vcp)^ 0V# ^-^tf. 

oH*| 5L5c^l B><q- £0) ^Ht-Tflo] -e(34)<>11 c^-f-^H ^^o] -fr*] «J| o)^- 

^■x &^^<y-^l ^ ^^^°j-(vth.h=i.ov)# ^i7H>ji, uib^oj *i°KVbi)°-s ov# <y7> 

^JL, H33l«y-(Vbb) -im 917}^. nJ-eH £5c^] ^ ^-o] h^^i^e-i 

^ ^^(VthH ^-^^<y-(Vth.h)9j 3-°-°fl*r *im(39)°l ?M*\*-KCap)«\] 

9X$r ^7>7> wj-^ol £1^1, £5c°J ^>^1 M-^Vf 3*4 B^liEl^ 

(VthH ^ -^#<y-(Vth.hHl ^-f^fe- *D^ol Qo} 7fl3flAlEi(Cap) 

<^1 ^i^>7> « 0 ^£l^l 

°1 ^-f^m ^S.^7flolH(32)ofl i^ 0 tf ^#«H g-^^oj-^. ^ 

^^^(Vth.h)^-^. t<H°> 

<^7H ^Bl-7flolB(34)o11 s-S -g-^ ^ €-^^°J-(Vth.h=1.0V)^- ^l7H>JL «1 

B^«?l ^°J-(Vbl)^-S 0V-I- Sl7}*|-fe tflAiofl, ^es.TjiolE (34)^ 0V1- 9J7H1-JI, alB&l-^l # 
<y-BS. -=-5. ^^«a-(Vth.h=1.0V)^ n^m^^H) sfl^-s)^ o)7}f>}<q 

°1<>H £5(H H^s) ^-o], ^B^7flolB(32)<Hl -3V2] 9j7}*>Jl HlHsKl 

^°J-(Vbl)BB 0V* ^l7>s>Jl ( ^3^i<y-(Vbb)BS -3V« 9j7>*!-^. ^ ^ 
(Vcp)* 0V°1H 2.5VS. ^o|Ai ^g-SHrt-fl, o]s ^l«fl 7fl3fl^lBl(Cap)ofl *1*>7> f^SM 
^-fofl^ iS^l t£ ^°J-(Vn)ol 7i#^ ^-g-ofl ^Sfl 2.5V«HM ^7>^cf. 
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<8i> aj-eJ-A-l #S.^7flo]H(32)o11 ±%<&£>\ &x}7\ ^Sfl^lBl (Cap)S °l-^3qji 

<82> o]o^ cfA] £ 5c cHl £A]^ y}<4 £o] £Hl-7fl°lB ^S^r^ # ^(Vth . h)« Sl7>*|.jl, 

f]B^ ^^-(Vbl)S. 0V-& °]7}sH ?fl^^]^(Cap)l- ^^1?!^. <^7l-H M^l^E^ 
(Vth.h)o) o]-u|e|-^ cfA] 5L5CM1 j=A]^ a}<2}- ^-o] l-^TflolH (32H1 ^°<J=^ 

<83> Q}7H £5c5f .£5(H 2*1 € ^-O] 7 fl3flAlElcHl ^^A^lJL, ^ # 

5e*ll 2*1 € H>sf ^-o] £5c^- 25cH ^ 2*1 £ ?fl sfl ^ ofl ^A^lJL, -g- 

3# c y-# *VM^ *H«. *H cj^^o] ^^oj-o] ^-g- ^^(Vth.hH 

<85> H^^l^Ei^ O-E^oj-ol ^o. ^^oj.(Vth.h)«5l € #^€£r ^l^al 

<86> 2:^o] #14^, oloj^ «n<g£ OHe]* <EHM^ 7fl 3<fl ^ Ej ofl ^#&t± . ^ 
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<88> £6^ J£3°fl a] ^ c^£) ^^ofl^ i-^ t)^| £^l^o] ^.^j-o. ufBj.g]^ 

* *>7fl £)Sr*H, #eflo]H ^(Vcp)^ 0V7> °l7]-5M, ^3L^^(Vbb)S^ -VI s\ 

°J7}^ #3H*1 1-711 °lH(34)^r ^oj-ol o]7>5l^, sflii(40H *fl^(40)©l 

^7>7> a|E5}°jAS ^SlT^, ylB^olofl ol^ #*}7> 7fl*flA]Bl3. 
<90> x}^*V ti}<4 £o] ^^o] nflofl^. ±x£ tq^AS. f^S}^ 

^•g-'SHIfe #S^7flolB^l ^7>* ^^f-O-S^i CflolEl* ^^>7fl ^rf. 

<92> 3]^1H £7a ^fl*l £7b* #S*>oi HSa^ 2.^^1a^ 

<93> £73^1 £^1€ wl-sq- , ESn^ S.H°iM ?lH#7ll olB(34)S. -3V1- °J7>§}J1 I «1H 

^(VbDS.^- 0V* °J7>^>jl, 1 iH^i < y-(Vbb)S^ -3V1- 917}^. ^<y- 
(Vcp)^r 0V*»H 2.55. ^^l^lrf. 
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<94> o] nfl ?flsf|A]Bl(Cap)^ ^^V7> ^IsM °X$r 7fl 2)] a] (Cap)^ ^-g-ofl 

<95> t£ ^(VnH 5V^1 ^^-o\] *S^7llolB(32)<Hl ^} 7 \ m} 

<96> ojo^ £7 b cH] ^-o], olH(34)^l ^ &^^°J-(Vth.l)^: ^7>*>J1 

wlBBltl ^^(VbD^-S. OV-i- ^7>*>ji, ^^^^(Vbb)-OS. -1V» 91 7>*>ui , ^i^- 
^(Vcp^fe 0V» 91?}^. 

<97> uYq$ t H^fl^l^E^ -g-^oj-ol ^.o. ^ ^oJ-(Vth. 1 )°1 e}-^ , ^ ^ H€*l^ 

H^r^H S^^M ^sfl^lBi(Cap)^ ^7>7> 2.^ »H ^^^(35)^: ^-*fl 

^£3*1 7fl3flAlEi(Cap)^ ^7>7} #*}^ Aj-Efl-i- -H-^§>711 S}t}. 

<98> 7fl5flAlEi(Ca P )^ #7>7l- tf] °1 1 1 1 ^ ^^^7 &i=. ^ ^ 7^ tfl-g-S}^ 

B^S^^E^ o.^^oj- (Vth) ol ^-^^^(Vth.l)ol ^ nfl^l £7a<^l^ ^i^tb ^ol 

#5.^ 711 o]E (32) oi] 7fl3t|lAlEi(Cap)^ °1-§^H^ ^-iH^og-^ 

^# 711^ ^o-}7fl ^Uf. ^, 7flsflAlElo 1 l ^7f7> 2.^ ^€ 

^^^oj-^. ^.o. §-^^<y- (Vth 1)o l ^ nfl^l £7a sf £7b ^ ^Ajsl aV^*jH 
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< 99 > £ *V > #S^7flolB(32)^l ^^>S 7fl2flAlEiS. ol-^Al^ji, 5Ht7l|o| 

S(34)ofl ^ ^-^^^-(vth.l)-i: <?l7|-s>^ *Vb} ^S}JI ufA^ ^ 

<100> oVofl^ A}-B]£- ti}^ ^ AH] ofl Hf^ Hlfl^ C)^S] c+^€^r ^ 

^■5]^ ^Hl^ 7fl3flAlE^l CflojEil- ^i^l-Jl, CflolBH- ^*>^ -f-^^ C-l^o] 

^CS. ^-^-*>7fl ^Cf. ^^^-^-O] ^-<^Hlfe ^SflAlEiofl CiHEiofl n)-EH 

<101> Zieia S ^ A^o] 7fl3flAlEi-I- ^l-g-sH 

Jl^O-S, tflo]Eil- ^^1^ ^ $X<L^ , ^S^eKE. 3HEi7> 4^3*1 &JI -fr 

5a^. 



<102> £8^ £3^1 t^o] e)§ S^Lo^o) cj-=. hV«^ uf^ifl 

<ios> a^*V w >s>j. ^-o] t £5a ifl*l J£5c°11 ^-o] Ej#S^# ^r^Ml s)^, sj-fl 
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?17H>JL, -&3HB ^ ^CLS 0V# ^7l-*l-nq-. 
<ioe> [4^*1 !] V g= Vblp + (Vth.h + Vth.l) / 2 

<107> o}7H WlHH^°] BB^M ^(Vblp)^- 1.25V°laL, ^ ^ # <£KVth . h)£r 1.0V°H, 

^-^^^(Vth.l)^- OV^. nJ-sM ^Hl-7llo}E(32)ofl o^^tt #<y-(Vg)£r 1.75VoH, 

BBZL2» ££1^ ^ ^^<y-(Vth.l=1.0V)^-5. 5)°! SU^T H^l^ofl cfl-g-SH^ 7fl3flAlEi 

(CapHl^r i^H ^^"(Vn)ol 1.75V7} ^ nfl^l , BSZL^ s.:e>JH ^ §■ 

^^i o « v (Vth.h=1.0V)S £M SSlfe BM^oj) cfl-§-^ 5H^lBKCap)4|fe °j7l-5q^ 
0.75V7> ^ nfl*}*] ^^i^cf. 
<ios> ojo^ &<%igd\] tflsfl el Befl 4=1 -S- ^ ^*>^, bJ-^BBaH BSfi^l^Ei^ ^B^tIM 

<109> SL^V, s]#H^£ 3.^-o| JE-ell^S ^^Tfl 5)^31, s^#a.^# 

^ #S^7llolB(32) nn^(Cap)S. ol^Rr ^6fl/^ :8B*7lMB(34)4) 

tiling ^ 1.75VS1 ^^-g- 917}*}?)) 51 7l nH^o]] ^S ££L1 . ^^^1 CO:- cqc^ 

'fl-S-Sl^ B«^7}- ^>7ll ^S]o] ±fJ£^7} 4- %M afl^ojuf. 

<110> ^- ^AHHl n}^ c]3§# ^*Hr t-fl Sa^H^i, B5a ^1 5L5c^l 

BAjsi ^b}*]] w o >^* A]~g-ig- 91 JL, B8<Hl B^s) ^tti^fl tij-^^- ^5L ^cf. 
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<112> £91: ^ ^2 ^Ajoflofl oj-^. til^M}-^ v]?xo] H^l^E^ Tfl 

°1B 3fl€^r *fll ^S]#^^-(41)/^e|#^s|-BV(42)/>ll2 4liM^^(43)/?iH-I-7lWH(44) 
3. §1-^ SONOSCSil icon-Oxide-Nitride-Oxide-Si licon)^ 2 -^^. ^>Jl &t}. S^fl^l^iE^ 7flol;e 
sfl^i* S0N0S S}7fl sj^ #S^7llolB7> ^f^o] TllolH 3)1 EH # 7> 

<113> £9 ofl SONOS al 3^ ^pl^ -g-^ ^#*b ^11 ^Ajofl 

<114> t £ *> > M. tij^wv^ r^sHo} ^^o. S0N q S ^ofl^ afl! ^Sl^^ 

(43)^- ^l^tb MN0S(MEtal-0xide-Nitride-0xide-Silicon)^2:^ 7)}o}^. 7}*)^ 

<ii5> <*\7)*\ SONOS^SM- MNONS^P-S^ tHo]b 2fl€^- 7}^b H^l^-I- ^ofl ^gfl b) 

<116> ol^A-^ ^ ^ o. ^^j. ^ ^ h.^ t^ofl ojsfl ^o] 

^ 7l^^ ApJ-,g- ^c^m-^ o>^ rto^ tflofl^ 7 >^1 ^ ^ ^^O] 
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Ml 

<117> £ ^ofl o]*V c]^^ cj-^^o. ^ojo] ^£]^ ^oj-ofli, ^-^^1 ti]^4 

?fl5flA)Eil- oj-g-^ cflol^l ^3]-^ ^^*>7l nfl^ofl ^ojEil- ^4if 

f^^^IE. c]]o1e^7} ^M^l -§--£^1 "\}3.£\ &x\3. 

<ii8> 5E*V, ^ a]^^ v]^o\ *^3<?1 4^ sl^^^l- 7H 

31 ^7] nfl-g-ofl, ^ ^^S] ^llHl «l*ti ^7>^<?1 ^3^7Kr ^iL^JE ^i^^^-o) ^ 

s1d]e}5l t-iHEli- -H-^l^: ^ ^£5] ^M^t ^ 5W. 

<119> gc^ i^S] til^^ t^o] rj^^ ^^g^ f^c]^ 0]] o] E^ -ft-*] ^ 

^ ^*HI ^l-g-^l SHr *<?H]^r ^lS-El 5Mqtf£Al2j ^ 5U°1 
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[3^*8- 11 

# 7 ] zJ-zj-S] l-S-^TflolEofl ^^>^ -§-#*}<*|, cfl-g-E)^ 

a 0 v 7 ] r\^o\ c^iS zj-zj-sj #JiL^7lMH°fl *H, #7} r\ 

A2 #31; 

Bi# ^^-o.SAi ^ 1^0.3. -g^A]?!^ aft 3 cfT^l; *2 

^ C-flojEiofl tfl-g-§>^ #^^7flo]H^l ^i^^O.S ^7>1- *j|4 #7fl 

[^^8- 2] 

^ 1 *<M1 &<>H, 

Cf^o] c^J] Z^-Z]-^ 7 fl3lflAlE^l C-HojEil- ^<^*m ^5 #31; ^ 
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[3^8" 3] 

1 ^ HL^r 2 5a°H, 
#7l *fll #7fe 

^-71 Z^Sj 7fl2)]AlEil- 71^ ^ 1-1 ^741; ^ 

H^l^E^ ^"^^^-5. ^-^j^^o) u^-o. E^xj^E^l cfl 
-§-*Rr 7fl5flAlEH- « 0 V^Al?l^ ^1 1-2 ^7^11- 5L^-*Hr ^liS. Hl^f^ "i 2 " 

^i 3 StM^l, 

^-7] *fll 

^^11- s}Hefl3*Kr ^1 1-3 ^7j)# i^-*>^ 3* ^ 

l^^ty 5] 
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6] 

3 %H1 5^*1, 
#7l ^l-l 

tHr^ #3lfi n^S] e^|^ 7) . £ - Ed-&€ ^ $>}^ i^^-g: ^Ht-TlH B<Hl 
<?17V^H S-€- E^A Elf Ed-^A] #711; ^ 

^7} m ^^S^H 917}*}^ #71 7fl3flAlE^# 



7] 

Aj-7] C^ifl Z^-Z^ ^H#7flo]H^l ^3 #<$-jr ^-g-JlS. 9}7}^ ^-cfl^O. 

^"71 2fll ^^^oll ^*1*1€^- ^-Cfl^o.^. ^#^1 ^ 
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8] 

*0 1 U" 2 %H] &<>H, 

A o v 7l ^12 ^Tjl^ 

Aj-7] rf^^ t^^g z^-zvcq l-5.^7flolH^ ^^tV ^^a]^ ; # 7 ] cf^o) 

^x}+t\7\ ^7} *fll S-^^d^iLcf ^ §-?^<y-§- ^£4=- ^ ^2-1 #7fl; 

#7} ^HM ^€ ^^l?lir ^12-2 ^1; 

q-^S] c^H ^ H l-Tfl o]H^ ^1 ^^-^^^1 ^-71 ^! ^-E^oJ-ofl fftzg. 

tfl-§-*Hr 7fl3flAlEll- « 0 >^A]7l^ ^12-3 #7fl; £ 

^-71 ^2-3 #7jH)^ Q^xy H^l^&N cfl-g-^ #S^7llolB^ ^ 

*W #7] ^12-3 #7fls}- #7l ^12-4 ^-Tfll- tiV^-^ 0.5. ^*g*Rr ^AS ^ «1 ^ ^ 

9] 

8 %H1 5>H^, 
^71 ^12-2 #7^ 
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A o V 7l H^^1^7> S.^- ^ JL^^^- °I7>«H <# 7 ) 

^fl-S ^3 B^l^l- H^Al 71^ #31; 3? 

A oM Z^O} *fil ^tJ-^^^l Q?}*}^ Cf^O) yj. 

10] 

A 8 *oHl Si^i, 

^71 ^12-3 #7fc 

^-71 ^% B€*l^Bi ^Hl-TflojH^l #7} *fll ^7^1-^1, #7] 

m ^^^h ^l^-g- °j7HRr^-i- ^hjjls ^ ^1 *] «^ c^b«o) 
in 

*n 8 &<>h, 

^-71 ^12-3 ^711^ 
12] 

*fl 8 *<M] 91°]*), 
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#7] m-4 ^Tfl^ 

^7} 4^ ?iH#7flolB^ -g-£] ^ojvg- o]7>*>ji ( #7l #eflo]E ^<y. 

o^^^i ^^tt ^31^* ^ ^^7]- ol^ 7fl n ^1 El oil cfl-g-ls}-^ 7112 ^ 

^-^^sl ^efl^ #7] #^^7llolB^ dfc.^ <£SJ ^^>7> ^"71 ^)s|| 

[^T 1 * 13] 

*fl l %H1 &<H>H, 

^■71 ^2 ^711^ S-f <H^3l^ IS. ^*Rr 3# ^HJil^ *>^r til $ ^ c]S)o] ^ 

[3^8- 14] 
*11 1 %H1 

A oM ^114 ^711^ 

4^i^H *)U ell cfl°lEl# ^^71 3*1 #7l Tin ^ efl^ 

*fl2 ^-^^^ ^7} z}-z}-o} ^Hl-7llolH5. tl7>^ TlU-l #7fl; 

^71 Cj^S] t^o^ z}-Z}-<2] S-^H ^^l^Ei# <#7] *\]2 ^^^Hl ^i-grSl^ H^^li 

EH cfl-g-^ ^sflAlEi* « 0 >^Al7l^ 7114-2 ^711; ^ 
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^7) 7114-2 °fl *\ €£3*1 SHr cfl-g-*Kr #S^7flolHoll ^r3€ dfc3 

^14-3 2-7?l» 

#7l CK*3 Z^o} e^l^ ^^joj-ol s$ 7 ] *fl 2 ^-^^i^-ol ^nfl^H # 7 1 

^14-l^Tjl vflxl 4>7l 7114-3 ^7111- a]-4^o.S. 3}-^ STjos ^ wl^^ cl^ 

15] 

14 ^Hl 5a°H, 
^71 71H-2 ^711^ 

A J-7l z^s] tiHl-TllolHoll ^"71 7112 ^^<y-* <?]7>^ #711; ^ 

Aj-71 Cf^^ z^o} ^ U ^c^cdofl ^^Tjoj-o. AJ-71 ^ 2 -g-^M 

€£3^ H^fl^l^E^oll Cfl-g-^ 7fl3flAlE^oll ^.g. yj-^U] ?1 TT #7jl* 5L^>^ # 

[^^*o> 16] 

15 %H1 

^"71 71H-3 #711 

^"71 Cf^^ cj-cq^ ^zj-o) ^Bl:7l]olH^^ £3 ^oj-o. o] 7 |.^- nf^j; 
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*Rr 7i] 34] a] bis ^#*h ^-^•y-* ^11- a^*Kr s^is ^ ai^^ 

171 

41 14 %H1 5a<4>H, 

13^* 18] 

41 l %H1 5U°H. 
^71 411 ^4)^ 

A oM z^s] ^Ht-?1MH ^ 411 3^-<8«H *V7lsl ^^2 oil «fl^s| 

fe- < ?]7>sr>c4 J ^-^^oj-o] vth.1^1 ^tflil^ tfl-g-sVfe- 5H*MbH 4U 31^ HH^i* 

^^^^o] Vth.h°] tfl-g-^Tr *IM*1eW 412 41 cflolEl* *]#*H=r 

l^n^ 2] V = Vblp+(Vth.h + Vth.l)/2 
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(Vblpfe A oM ^13 #7% %-^*) <#7] *)U ^^^H <el7>£)^ £5]^MxJo^ ( Vth.h^r # 
71 7fl3flAlE-H ^r7) 1 C-]] o] E) 7} T^S)^ nfl cfl-§-£^ H^X]^ 

$] -g^*^, Vth.l-gr <$7] ^14 7fl2flAlE^oll ^- 7 1 ^ 2 Z]}^ z1\o]t]7} X)^S\<£^; 

19] 

*ll 17 5U°H, 

[^t 1 * 20] 

*fl 19 ^-ofl ^o^, 

^•71 *fll ^7|1# S-?-<H 2=31^13. ^1^- nfloll aJ- 7 ] ^ ^©J^ ^ S -0<^ 

21] 

*ii is %hi sa^H, 
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[^^%V 22] 

*f|l <L>s|-^-/^Sl-7llolHS. 7flo]E ^2 

^^l^l" ^l^Kr tf^S} i^Rr Wlfl^ ^Sl ^«o V ^^ 

A oM 4^ #3ifi *lli ^sKV^sK 1 -^ ^l^ofl ^>^1 -§-#*H, tfl 

A cM Z^-ZV^ ^! AV^-BV/^sJ.nVo] ^ofl ^5)^- *I*HM: <^*}t11 

A oM c^ifl H^fl^l^Ei -g-^'^M: .2.^ ^ ^efl^s} ^li -g-ei^oj-o. 
5- S^Rr *\]2 #31; 

#71 C^S] #^1 Z}-Z}-cq ^flsflAlEi^ C-flolE^l- T^H^M-, ^^lE^l cfl o] 
3« ^^-o.^ ^ ^l^iLS ^13 #31; ^ 

^^.HAl^l C-flolEl ^-g. iflSfi, ^7] t±^2\ ^iHl Zl-Zl- Cfl-g-*}^ ^flUllAlEicHl *| 

^ dioiEi^i -g-^H, cn-g-^ *ni ^51-^-/^51-^-^1 
m #31 

23] 

*11 22 %H1 5^1, 

A oM Zl-Zl-^ H^l^i ^-^^^ #71 *fll ^e^oj-o.^ 2:^*1-71 Q<A] #7] 

cf-o^ z^o} ^sflAlE^l c-llolE-11- "J^*}^ ^15 #31; ^ 
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«-*Rr ^-i: ^ °.5L ^ a] ^ ^ cIbho] ^h c v^. 



24] 

22 5E^r 23 * 0 H1 5U°H , 
#71 *fll c^Itt 

# 7 j cf-^ z^o] ^^jE^ ^^Al7l^ ^ll-l ^-Tj); * 

A oM cf^^l #3^3 z|z]-o] E^ 7 ) iE j f ^-c9^o.S ^-^^l ^-o. e^j^ae^i Cfl 

■§"*Rr ^fl^W^* « 0 >^A]7l^ ^fll-2 i^>^ ^0.5. <5Rr 01^^ ^ 



25] 

*ll 24 

A oM *fll #7}]^ 

A oM Cf^o) uf^^ ^1-3 ^7111- D| S^Rr ^ 



26] 

*1| 22 9X°]*\, 
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[^T 1 * 27] 

*H 24 JE^r *)1 26 %H1 ^^i, 

^-7i *n 1-1 ^^1^ 

cf^c^ z]-zv^ H^H^iEi7> 2.^- Ed^^ ^ -H^<SMr ^S*7flolB^l 

^I7>*H 2^ E^^l^Bil- 7^ #7fl; ^ 

[^^*o> 28] 

27 sa<H>H, 
^71 *fl 1-2 #7fl^ 

A o v 7l tj-^r^ AA$\ ^iBl-TflolEofl ^oj-o. ^^o_ s *17>*H #tH3 o. 
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29] 

*fl 22 %> 5Efe *fl 23 %M1 
#7l *I12 #31^ 

#7l rf^^ cj^^ ^1 AVS).^/^^^. Tjl^^j <^*}- ojo) ^^a]^, # 

71 tH^o] z^s] H^^1^7l- #7l ^]1 ^^i^cf -g-^ ^iE.-^ *112-1 

#31; 

#7l ^€ AA^ nn*}^ ^2-2 #7fl; 

#7l c^-ifi ^iBl-TllolB^ #7l ^11 ^^^^ ^^l-ol7> #7l *fll 

^.E^oJ-ofl S^S)^ ^o] o] 7 ]- £ ] £ ^ a o V 7 ) cf-o^ tj-o^ z^oj E^xl^f ^ 

51^ B^l^E^l ^-g-^Rr 511*11*13* W o V^Al7l^ ^2-3 ^ 

#7l ^2-3 #3HH Ei^Sl^ o>- H^fl^l^E^l tfl-§-*Hr #S^7flolH5l 
3 ^ *l*>* #71 Hd^Sl^l 3=^*1^3 ^ ^-^^oj-o, ^ 2 _4 cf^ # 

#71 ^of| ^HlS]^ SL^ B^l^Ei -S-^^i^ol #7l ^1 ^-^^^1 

^1 #71 ^12-3 ^^14 #7l Z\}2~4 &7)}W ^3-°^- ^*Rr 3* «1^^ 

30] 

^1 29 * 0 H1 5^1, 
#71 ^12-2 
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#7l 4^ cj^^ zj-z}-^ e^^ae^]. ^ B^ig ^ oi^ J5I °17>SH #71 

<=K^ #3ift e^xI^e^I- m^A] cj-Tjl; 

#7l zj-z]-<q ^]i ^<g<>H Sl7>*H #7] Cf^2l zi- 

[3^* 31] 

*fl 29 * 0 H1 5a<H>H, 

#71 ^12-3 #3)^- 

A oM Z^-Z^ B^^liEl ?iH*7l]olB<Hl #71 *fll ^^^^-g- °]7}*Kil, #71 

^1 ^^S^H ^l^J-g- 917}*}^%-$? ^^SLS. Z}^ Wlfl^"# T^S} 
32] 

^1 29 %H1 5^1, 
#7l ^12-3 ^Tll^r 

#71 Z^o} H^^l^E^ ^Ht-^1°]B<H1 ^l^-gr ^17>^>J1 ) #7l *)U 

*H #71 afll ^-E^oj-c^l Sfltg-sq^ ^oj-o] PVom^^^ o]7>^ ^ 0.5L <5>^ ^ ^ 

[^^J- 33] 

29 %H1 , 
#71 ^12-4 #711^ 
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